Gastrointestinal neoplasms other than lymphosarcomas and mast cell tumors were diagnosed in 44 cats during a 14-year period at the Washington Animal Disease Diagnostic Laboratory. All the tumors were malignant; 31 metastasized or recurred. One cat had fibrosarcoma; another, leiomyosarcoma. The other 42 cats had adenocarcinomas, which were subclassified into three histologic patterns: tubular adenocarcinoma; undifferentiated carcinoma; and mucinous adenocarcinoma. The cats averaged 10.6 years of age. There was no sex predisposition. Siamese cats had a higher frequency of adenocarcinomas than other breeds. Osseous and chondroid metaplasia occurred in nine adenocarcinomas. 614 
Lymphosarcoma was the most common gastrointestinal tumor in surveys of neoplasms in cats [2, 7, 8, l 0) . Because this tumor often was multicentric and classified under the hematopoietic system [8, 10) , however, the true prevalence of gastrointestinal lymphosarcoma was difficult to establish. The primary site of intestinal mast cell tumors also has been difficult to determine [10) .
Adenocarcinomas accounted for the vast majority of nonhematopoietic intestinal tumors in cats [2, 7, 8, 10) . Their prevalence has been as high as 22 in 3, 145 necropsies (0.7%) or in 289 nonhematopoietic tumors (7.6%) [18) .
Intestinal adenocarcinoma has occurred in Domestic Shorthair cats [2, 18, 22] , Siamese cats [2, 11, 12, 14, 18, [21] [22] [23] , and one Persian cat [2] . A higher frequency in Siamese cats and in male cats has been reported [17, 18) . The only recent report of a benign epithelial intestinal tumor, a colonic adenoma, was in a Siamese cat [13) . Ages of 44 cats with intestinal adenocarcinoma [2, 5, 7, I I, 12, 14, 18, 19, 21-23) ranged from 2 to I 7 years, with a mean of 10.6 years. The ileum has been the most common site [12, 18) .
Less commonly reported gastrointestinal tumors in cats included leiomyoma [ 17) , leiomyosarcoma [2, 8) , poorly differentiated sarcoma [4, 8) , a possible osteosarcoma [2] , a ganglioneuroma [16) , a neoplasm of globule leukocytes (which has not been reported in other species) [9] , and carcinoid [3, 18) . A series of intestinal tumors, originally diagnosed as carcinoids, were reclassified as unique mast cell tumors [ l ].
Materials and Methods
All histologically confirmed, primary gastrointestinal neoplasms diagnosed in cats from January l, 1967, through January 31, 1981, at the Washington Animal Disease Diagnostic Laboratory were reviewed. Mast cell tumors and lymphosarcomas were excluded from this study because of the difficulty in determining their primary location. Hematoxylin and eosin (HE)-stained sections were examined for all tumors. Sections stained with alcian blue-periodic acid-Schiff at pH 2.6; toluidine blue at pH 4.5; Masson's trichrome; and Warthin-Starry silver were examined in selected cases. Adenocarcinomas were subclassified according to the World Health Organization guidelines (IO]. Statistical analysis was by the chi-square method (20] .
Results
Forty-four tumors of the gastrointestinal tract had been diagnosed in 44 cats during a 14-year period. These included a fibrosarcoma in the colon of a 2-year-old female Domestic Shorthair cat and a jejuna} leiomyosarcoma in a 12-year-old spayed Siamese cat. Each of these spindle-cell tumors metastasized.
The other 42 tumors were adenocarcinomas. Breed was recorded for 40 cats with adenocarcinoma: 28 were Siamese, 11 were Domestic Shorthairs, and one was a Russian Blue. The breed distribution of cats with gastrointestinal adenocarcinomas diagnosed after January l, 1977 (the date when these data first were tabulated) is compared with that of cats submitted for necropsy or biopsy (table I) . Adenocarcinoma of the gastrointestinal tract occurred in 30 of 2,494 feline accessions ( l .2% ). The incidence in Siamese cats for that four-year period was 18 of 370 (4.9%), over eight times that in other breeds (P < 0.005).
Age of two cats was not recorded. The other 40 cats with adenocarcinoma ranged from 2 to 16 years old with a mean of l 0.6 years. Fifty per cent of the cats were older than 11 years. The average age of Siamese cats necropsied in our laboratory was 6.2 years; that of other breeds was 5.4 years.
Twenty-one of the cats with adenocarcinoma were male, 15 castrated. Nineteen were female, 12 spayed. Sex of two cats was unknown. The frequency in males was not significantly different from that in females.
Weight loss, vomiting, and anorexia for two days to nine months before diagnosis were the most common clinical signs. Less common signs were constipation, tenesmus, diarrhea, and ascites. Macroscopically, the adenocarcinomas were firm, white, annular masses or mural thickenings. Intestinal stricture was found in at least 12 cats. The segmental distribution of the tumors is depicted in table II. Twenty-two adenocarcinomas were confined to the small intestine, 11 in the jejunum. Eight adenocarcinomas involved both small and large intestine at the ileocecocolic junction. Six were confined to the large intestine, all in the colon. The location of four intestinal adenocarcinomas was not recorded. Only two adenocarcinomas occurred in the stomach.
Adenocarcinomas were subclassified into three histologic patterns. Nineteen were tubular adenocarcinomas ( fig. 1 ). These were composed of tubules lined by cuboidal to columnar epithelial cells surrounded by fibrous stroma. Mucus, usually neutral in pH, distended a few tubules, which were lined by flattened epithelial cells. Approximately half of the adenocarcinomas in all segments of the gastrointestinal tract were tubular. Three had osseous metaplasia of the stroma; one had chondroid metaplasia. Eleven tubular adenocarcinomas metastasized; one recurred at the anastomotic site in the jejunum.
Fourteen tumors were undifferentiated carcinomas ( fig. 2 ). These contained solid nests of cells with rare, poorly formed tubules. Signet-ring cells and mucinous foci, usually acidic, were present but not predominant in this category. Undifferentiated carcinomas occurred at all sites except the colon. Osseous metaplasia occurred in two carcinomas. In ten cats, the tumor metastasized.
Nine mucinous adenocarcinomas occurred in several but not all segments of the gastrointestinal tract. A mixture of acidic and neutral mucus occupied 50% or more of these tumors ( fig. 3 ). Osseous metaplasia occurred in three mucinous adenocarcinomas. Metastasis was confirmed in six cats. In one cat, the tumor recurred at the anastomotic site in the small intestine.
Nineteen intestinal adenocarcinomas were resected. Follow-up information was obtained for 13 cats. Post-surgical survival ranged from two days to two years in 12 cats that died or were killed for recurrence of associated clinical signs. Mean survival time was 20 weeks; median, five weeks. Only one cat is known to be alive two years after resection of an adenocarcinoma at the ileocecocolic junction.
Metastasis was confirmed histologically in a total of 27 cats with adenocarcinoma. The most common site was abdomina:l serosa (18 cases). Metastases were identified in mesenteric or colic lymph nodes in 11 cats, in the lungs in three, and in the liver in two. Post-surgical recurrence without detected metastasis occurred at the anastomotic site in two cats.
Discussion
Only two of 44 gastrointestinal tumors were sarcomas. In previous studies, spindlecell tumors were uncommon as well [ 10, 17] . A few of the adenocarcinomas resembled carcinoids in HE-stained sections, but contained mucus and no argyrophilic cytoplasmic granules and thus were classified as undifferentiated carcinomas.
Age distribution of the cats with adenocarcinoma was similar to that in previous reports. As far as we know, this is the first report of intestinal adenocarcinoma in a Russian Blue cat. In the initial report of breed predisposition, intestinal adenocarcinoma was nearly three times more frequent in Siamese cats than in Domestic Shorthair cats [17, 18] . In our study, this disparity was even greater. A reported higher frequency in males [17, 18] was not substantiated by this study. Of 43 cats with intestinal adenocarcinoma, 31 were males and 12 females [2, 5, 6, 12, 14, 18, 19, [21] [22] [23] ; this suggests a male predisposition for intestinal adenocarcinoma (P < 0.01). If the 40 cats in our study for which sex was recorded (21 males and 19 females) are added to reported cases, a male bias is still present, but diminished in significance (P < 0.05).
The segmental distribution of adenocarcinoma in this series differs from that in previous reports. The sites of 46 gastrointestinal adenocarcinomas have been reported [2, 5, l l, 12, 14, 19, 21-23] . Thirty-six tumors were confined to the small intestine; 16 involved the ileum alone. Only two adenocarcinomas involving the ileocecocolic junction have been reported [l l, 18]. Classification of tumors at the ileocecocolic junction as ileal tumors could explain the higher prevalence ofileal adenocarcinomas in previously reported cases. The jejunum was a more common site in this study. Two rectal adenocarcinomas have been reported [2, 18] . The absence of rectal tumors in this study might be because of the difficulty in histologic distinction between rectum and colon and the rather arbitrary gross distinction. The stomach and duodenum were uncommon sites for adenocarcinomas in this and previous studies.
Gastrointestinal adenocarcinomas were subclassified to determine whether histologic pattern correlated with biologic behavior. Many tumors had a variety of histologic patterns and were classified by the predominant pattern. Post-surgical survival was a poor indicator of biologic behavior because fewer than half the tumors were resected, post-surgical follow-up was not always available, and many cats were killed. Histologic evidence of metastasis at biopsy or necropsy was more valuable in determining malignancy among subclasses. The frequency of metastasis was not significantly different among the subclasses, nor did the probability of metastasis differ significantly among segments of the gastrointestinal tract. In an earlier study, subclassification of 22 feline intestinal adenocarcinomas also led to the conclusion that histologic pattern was of little prognostic value [18) .
Only three cases of osseous or chondroid metaplasia in feline intestinal adenocarcinomas have been reported [5, 18) . In this series, osseous metaplasia occurred in eight adenocarcinomas, and chondroid metaplasia in one.
It has been stated that intestinal adenocarcinoma is more common in dogs than in cats [12, 18) . Yet, in one institution, the frequency of intestinal adenocarcinoma was 22 of3,145 necropsied cats (0.7%) [18) , and only 34of10,270 necropsied dogs (0.33%) [15) . At this diagnostic laboratory the frequency of intestinal adenocarcinoma in dogs was 29 of 9,775 necropsies and biopsies (0.30%), one-fourth of that in cats.
This study indicates that adenocarcinonia is the most common nonhematopoietic gastrointestinal tumor in cats. The frequency of intestinal adenocarcinoma is higher in Siamese cats than in other breeds. More feline intestinal adenocarcinomas must be studied to determine the presence or absence of a sex predisposition. The prognosis for nonhematopoietic gastrointestinal neoplasia is poor because 31 of 44 cases (70%) metastasized or recurred, and only one of 19 surgically treated cats is known to have survived longer than two years. Prognosis apparently is independent of location and histologic pattern of the tumor.
